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1. Introduction 
In NIFS, it is planned to develop large current feeders using 
the high-temperature superconductor (HTSC) for large-scale 
superconducting coils in collaboration with the universities 
and the institutes in and outside the country. Two research 
themes are advancing. One is development of the HTSC 
current feedthrough which penetrates the lambda plate from 
1.8 K to 4.4 K corresponding to superfluid helium cooling of 
the LHD helical coils in phase II experiment. The other is 
development of the HTSC current leads, which cover the 
low-temperature part of the current leads from 4.4 K to 50 -
60K. 
2. 1. 8 K - 4.4 K HTSC current feedthrough 
Figure 1 shows a future composition of the HTSC current 
feeders corresponding to the LHD phase II experiment. 
Since the current feedthrough from 4.4 K to 1.8 K causes 
increase of the amount of heat in-leak to the 1.8 K region, it 
cannot make an aluminum stabilized superconductor of the 
helical coils penetrate directly. For this reason, the current 
feedthrough considers as the material, which reconciles high 
stability and the low degree of heat conduction. We have 
performed the large current excitation tests of YBCO bulk 
samples as domestic collaboration centering on the Kyushu 
University, and have succeeded in excitation up to 25 kA in 
the liquid heliuml ). 
3. HrSC current leads 
In development of the large current leads, which use the 
HTSC, there were actual results to 10 kA class and 13 kA in 
JAERI2) or CERN3), respectively. However, LHD in phase 
II experiment, the large current capacity is needed for helical 
HTSC Current 
Feeder from 
4.4 K to 1.8 K 
coils at 17.3 kA and for poloidal coils at maximum of 31.3 
kA. For this reason, development of the current lead, 
which aimed at large current more is furthered by 
international collaboration with the Max-Planck institut fi1r 
plasma physik (IPP) and the Forshungszentrum Karlsruhe 
(FZK) with domestic collaboration centering on the Tokai 
University. The application of HTSC current leads with 16 
kA of rated current is being planned to the. superconducting 
modular stellarator W7-X, which is under construction in 
IPP. The optimum design examination of a cooling system, 
the element experiments of a HTSC sample, etc. are started 
in IPp4). In FZK, it is testing by advancing development 
research of 60 kA HTSC current leads for the purpose of the 
use to an ITER -TF coil, and the 10 kA HTSC unit using 
Bi2223 tape of a silver alloy sheath have been developed as 
the preceding research programS). 
'I. Conclusion 
By application of the HTSC to a large current feeder, the 
stable large current introduction to the superfluid-cooling 
coils of LHD can be attained. Moreover, nine pairs of the 
current leads are needed for LHD, 20 pairs for the ITER-TF 
coil and seven pairs for W7 -X§ which due to the large heat 
load to helium refrigeration system. It is possible to mitigate 
heat loads sharply to 113 - 114 by adoption of the HTSC 
current leads compared with the conventional current leads. 
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Fig. 1. A future setup for LHD in phase II operation using HTSC current feed-throughs from 4.4 K to 1.8 K and HTSC current leads. 
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